Abstract. Income tax non-compliance is worldwide delinquent and with the small volume of income tax collection Bangladesh has been facing its demerits for a long time. There is still a gap to measure income tax non-compliance behaviour in a micro direct approach. This study uses EVSCALE instrument to calculate the individual income tax non-compliance as a latent variable. The instrument consists of 15 items in Likert scale to measure the non-compliance behaviour of a person. The objective of this study is to identify the determinants of income tax non-compliance and key factors of EVSCALE in Bangladesh. The study collected opinions of taxpayers by primary data collection following a convenient sampling method. Logit regression analysis finds out that log monthly income, tax morale, tax education and occupation significantly influence income tax non-compliance. Exploratory factor analysis identifies six key factors that have consistency and shared variance. However, Cronbach's alpha shows that five key factors have high reliability among six factors. According to rules of thumb, this study suggests that EVSCALE instrument needs modification by adding more items. This study argues that increasing participation in taxation system is a feasible policy for government instead of increasing tax rate.
INTRODUCTION
According to the tax lost ranking, Bangladesh ranked 65 in the world and 18 in Asia (Murphy, 2011) . National Board of Revenue (NBR, 2018) reported that the targeted income tax and travel tax was BDT (Bangladeshi Taka) 251.94 billion and the NBR collected BDT 206.4596 billion. Gap between targeted and collected income tax revenue was BDT 45.4804 billion up to November 2017. The amount of income tax collection is small in Bangladesh. Therefore, income tax noncompliance is a major concern for the country and empirical works of Hasan, Mohammad and Alam (2017) , Sarkar et al. (2015) and Hasan (2014) found evidence of tax non-compliance in Bangladesh. A general hypothesis is that the morality of the people of the country is not up to the mark; however, we reject the hypothesis as Torgler (2004) found that, despite of having good tax moral, the size of the shadow economy of Bangladesh is very high. Morality cannot drive the people to tax compliance. There must be factors other than tax morale that influence tax non-compliance of the people. There is a long run cointegrated relationship between budget deficit and public debt in Bangladesh (Saima & Uddin, 2017) . If this deficit persists for long, the economy of the country will face constraint in the development path (Sarkar et al., 2015) . To reduce the deficit, government can either increase the income tax rate or increase the participation to submit tax return. However, what will be the focus of the policy is ambiguous. Therefore, it is important to identify the influential factors of income tax non-compliance. Study identified the determinants of income tax non-compliance in Bangladesh, however, not in micro direct approach. For example, Hassan (2011) measured the unreported income calculating the 'shadow economy' and identified its key factors. The criticism of this measurement is that it has limitation to postulate the direct perception of the taxpayers. Direct survey data to measure taxpayers' compliance is more preferable according to researchers (Clotfelter, 1983; Khlif & Achek, 2015) . This study focuses on income tax non-compliance and measures it through a micro direct approach using an instrument known as EVSCALE that contains 15 items (Kasipillai & Jabbar, 2006) . Researchers (Kasipillai & Jabbar, 2006; AlMamun et al., 2014) used this instrument in the context of Malaysia to measure the direct perception of the taxpayers. The key factors of EVSCALE are unrevealed as this study has found no exploratory or confirmatory factor analysis of EVSCALE so far. There is a gap to identify the key factors of EVSCALE to see the shared variance among the 15 items.
The objective of the study is to identify the determinants of income tax noncompliance calculating the latent variable from EVSCALE and key factors of EVSCALE instrument that has consistency and shared variance in the context of Bangladesh.
LITERATURE REVIEW

Non-compliance
Considering the individual perception, Jackson and Milliron (1986) estimated 14 significant determinants of tax evasion. On the contrary, Riahi-Belkaoui (2004) conducted a cross-country analysis regarding tax non-compliance without concerning the individual level. Richardson (2006) combined the cross-country framework of Riahi-Belkaoiu (2004) and the determinants postulated by Jackson and Milliron (1986) of individual level to elaborate the tax evasion concept. However, the subject matter of income tax non-compliance is vast, as IRS (Inland Revenue Services) of the USA identified 64 factors related to non-compliance behaviour (Young, 1994) . People consider tax evasion as a lower level of crime compared to other criminal activities (Burton, Karlinsky & Blanthorne, 2005) , which complicate the scenario of income tax non-compliance behaviour. Therefore, Kasipillai and Jabbar (2006) state that tax compliance depends on social attitude and behavioural aspects of taxpayers; sometimes complex combination of circumstances might work as catalyst as well.
Different researchers defined non-compliance in different ways, which resulted in controversy among the definitions. McBarnet (2001) defined non-compliance as failure to submit return, whether willingly or unwillingly. On the contrary, James and Alley (2002) emphasised imposing constraint on the continuality and narrowness of the definition. Instead of stating tax non-compliance as the failure of paying tax, they stated as the failure of tax obligation where some behaviour violated law and other did not. As tax morale varies according to culture, different countries have a different level of tax compliance (Alm & Torgler, 2006) . For example, tax compliance was higher in Singapore, New Zealand, Australia and lower in Italy, Sweden, Turkey (Riahi-Belkaoiu, 2004) , while Malaysian taxpayers were moderately tax compliant (Kasipillai & Jabbar, 2006) .
EVSCALE
Researchers (i.e., Riahi-Belkaoui, 2004; Richardson, 2006) identified several aspects of income tax non-compliance and measured non-compliance attitude in country basis data with proxy variable that barely considered individual's opinion (Khlif & Achek, 2015) . Roberts (1994) constructed a measurement instrument, named after Noncomp, to measure tax non-compliance and made an experimental analysis among students. The reliability test showed high reliability of the instrument with 0.93 value of Cronbach's alpha. The measurement instrument consisted of 15 items with a seven-point Likert scale starting from 1 (very noncompliance behaviour) to 7 (very compliance behaviour). Later, Kasipillai and Jabbar (2006) used 13 items from Noncomp and added two items in the context of Malaysia. They named the measurement instrument after EVSCALE. Kasipillai and Jabbar (2006) used EVSCALE to measure the individual non-compliance attitude in a micro direct approach. Al-Mamun et al. (2014) measured the non-compliance behaviour in Malaysia using this instrument as well. The instrument has been experimented in developing Asian economy like Malaysia, however, not in the context of Bangladesh. Pissarides and Weber (1989) found that British people had actually 1.55 times higher income than they reported. This deliberate under reporting of income creates ambiguity to shape the income tax non-compliance behaviour. Evidence shows that higher income people have a good record in the case of tax compliance comparing to lower income people (Muibi & Sinbo, 2013) . Kong and Wang (2014) experimented that high-and low-class earners were more tax non-compliant compared to middle-class earners. On the other hand, Witte and Woodbury (1985) found that middle income earners were more compliant. Although the income level impacts non-compliance behaviour of the people, the extent of influence is equivocal.
Income Level and Income Tax Non-compliance
Age and Income Tax Non-compliance
Age significantly influences the non-compliance behaviour of the people. Clotfelter (1983) investigated that younger taxpayers are more non-compliant than older taxpayers. This result was stable in 33 different countries (McGee & Tayler, 2006) and in Australia (Wenzel, 2004) . Older people have more social attachments that make them more compliant (Torgler, 2004) . On the contrary, the finding of Wahlund (1992) is equivocal as he found otherwise in Sweden. Palil (2010) opined that young people had more ethical obligation compared to elders and thus they had more compliance. However, Richardson (2006) found no significant relationship between tax non-compliance and age. Due to different socio-economic and demographic behaviour, the role of age differs in the case of constructing noncompliance.
Role of Tax Knowledge and Tax Morale on Income Tax Non-compliance
Empirical studies found that the more a person had tax knowledge, the more income tax compliance the person possessed (Kirchler & Maciejovsky, 2001; Obid, 2004; Roshidi, Mustafa & Asri, 2007) . Study found that possessing different tax knowledge, male made their own decision of attitude towards compliance while female reconsidered other's attitude towards compliance behaviour (Fallan, 1999) . On the contrary, tax knowledge has detrimental impact as vast knowledge of taxation sometimes leads to very low tax compliance by finding loop holes for tax evasion (Groenland & van Veldhoven, 1983 ). Tax morale not only indicates individual's behaviour, but also illustrates individual's attitude (Torgler, 2003) . Moral obligation plays a significant role in terms of non-compliance behaviour (Bobek & Hatfield, 2003) . Asian countries have goodwill about having a good tax morality (e.g., Japan, China, India and Bangladesh); however, non-compliance behaviour is still a major concern (Torgler, 2004) . However, people are more noncompliant when they possess ambivalent tax morale (Witte & Woodbury, 1985) .
Occupational Obligation and Income Tax Non-compliance
Occupational variety influences the non-compliance behaviour of the people (Andreoni, Erard & Feinstein, 1998) . In Albania and Netherlands, people consider the probability of evasion while deciding on the source of income (Gërxhani & Schram, 2006) . Usually, people engaged in agriculture with small trade volume, small business and private enterprise have more opportunity to evade tax (Kong & Wang, 2014) . In the United Kingdom, self-employed people were more income tax non-compliant and they understated their income complaining that they had to spend more on food. However, we can reject this opinion as there was no evidence regarding higher propensity to food consumption at that time in England (Pissarides & Weber, 1989) .
METHODOLOGY
The area of the study is Sylhet City Corporation; a divisional city of Bangladesh. Sylhet is renowned for remittance and vast economic activities in the northeast part of the country. Bangladesh follows a similar income tax law all over the country. Therefore, a taxation pattern of Sylhet is not different from other parts of the country.
The study collected primary data from the respondents having taxable income through a direct interview method by means of semi-structured questionnaire. The questionnaire consists of information about respondents' demographic and income status (Riahi-Belkaoui, 2004; Richardson, 2006) . Information regarding income tax non-compliance has been collected using EVSCALE (Kasipillai & Jabbar, 2006) , with a five-point Likert scale. The income tax law of the government of Bangladesh exempts people having yearly income less than BDT 250,000 (about USD 2900). There are also additional exemptions for women, elderly and agro-based earnings (Bangladesh Gadget, 2015) . These facilities ensure that people having taxable earning are not from the extreme poor or the vulnerable groups. Thus, we can assume that people who are tax evaders willingly do it. We can easily assume that tax evaders know about the illegal nature of their act. They have motivated us to develop an incentive model related to illegal activities.
Because of the illegal nature of the data, this study has followed a convenience sampling method. This sampling method has also been conducted in the context of Malaysia (Ser, 2013) , the USA and Hong Kong (Chan, Troutman & O'Bryan, 2000) . Convenience sampling method has the advantage over reliability, time and budget constraint. Questionnaires were delivered to people of various income level, education level and professional diversity between October and November, 2016.
Methods of Data Analysis
Logit Regression
The dependent variable income tax non-compliance is binary calculated from cross-sectional data. Therefore, the study uses a logit regression model to identify the determinants of income tax non-compliance as follows:
where, π is the probability of a person of being income tax non-compliant or not; α is the intercept term; β is the vector of co-efficient parameter; and X is the vector of explanatory variables. In addition, the study calculates the odds ratio to identify the likelihood of impact of an explanatory variable on the explained variable.
Exploratory Factor Analysis
This study identifies the latent key factors from EVSCALE calculating the eigenvalues from the exploratory factor analysis using rotated varimax. Although a principal component analysis (PCA) is a popular method to find the key factors, it does not differentiate between shared variance and unique variance (Costello & Osborne, 2005) . On the contrary, researchers (i.e., Bentler & Kano, 1990; Floyd & Widaman, 1995) prefer the factor analysis to the principal component analysis as the factor analysis identifies the latent variables that consider the shared variance rejecting the uncorrelated variance that yields better latent variables with integrity.
Kaiser-Meyer-Olkin Test and Bartlett's Test of Sphericity
The Kaiser-Meyer-Olkin (KMO) test result of this study is 0.615. The sample size is adequate for the factor analysis as the value is greater than the required value 0.50 (Kaiser, 1970; Kaiser, 1974; Hair et al., 1995; Costello & Osborne, 2005) . The Bartlett's Test of Sphericity is significant (p = 0.00) at 1 % confidence interval which is better than the required less than 95% (p < 0.05) confidence interval (Hair, 1995; Costello & Osborne, 2005) , indicating that the factor analysis is suitable with the available data.
Variables of the Study in Logit Regression
Independent Variable
The independent variables of the study are log monthly income (continuous), age (continuous), tax education (binary), tax morale (binary) and occupation (binary) ( Table 1) . 
Dependent Variable
The dependent variable is involvement in illegal activity: income tax noncompliance. This is a latent variable calculated from EVSCALE. The variable considers income tax non-compliance as 1 and income tax not non-compliance as 0. However, as we have restricted our sample among persons with tax payable income, a respondent can either be income tax compliant or not. The threshold of calculating non-compliance is three (neutrality) of five-point Likert scale. Respondent is non-compliant, if he or she remains equal or above this threshold. Each individual answered all these 15 items with slight reforms in the context of Bangladesh. Income tax non-compliance is a latent variable here with the following calculation:
and = 0; ℎ
RESULTS
In total, 112 respondents filled in the questionnaire completely. Younger respondents were more enthusiastic to participate as most of the respondents (45.54 %) were aged between 31 to 45, followed by 23 to 30 (31.25 %), 41-50 (13.39 %) and 51-60 (8.93 %). Among the respondents, 55.36 % completed postgraduate studies and 16.96 % completed graduation, while 8.04 % had no schooling year. Around 72.32 % of the total respondents had monthly income in between BDT 24,000 to BDT 70,000 followed by 16.96 % of respondents whose income was in between BDT 70,000 to BDT 120,000.
According to equation (2), the study finds that 34 respondents are income tax non-compliant and 78 are income tax compliant. The ratio of income tax compliant respondents (69.64 %) is higher than that of income tax non-compliant respondents (30.36 %). The overall average score of EVSCALE is 2.602976 with standard deviation 0.579693 (Table 2 ). Most of the respondents revealed their noncompliance behaviour in the case of a higher tax rate (item 6), lack of trust in government activities (item 11), high living cost (item 13), bartering goods (item 14) and uncertainty about taxable income (item 15). It will not be a feasible policy for the government to increase the existing rate of tax to recover deficit budget. 
Determinants of Income Tax-Non-compliance
The logit regression analysis shows that log monthly income, tax education, tax morale and occupation significantly (at 1 % statistical significant level of significance) influence income tax non-compliance behaviour (Table 3) . The model converges after 5 iterations with pseudo R 2 value 0.8786, indicating satisfactory predictability of the model.
According to the findings, higher income respondents are less likely income tax non-compliant. The odds of income tax non-compliance of affluent respondents are 89.6 % less than that of the relatively low-class earners. Similar result was found in the empirical work by many researchers in different countries (Richardson, 2006 , McGee & Tayler, 2006 Muibi & Sinbo, 2013) .
Tax educated people are less likely to be income tax non-compliant comparing to people who have no tax education. The likelihood of income tax non-compliance of the persons having tax education is 92.05 % less than that of the persons having no tax education (Table 3) . Notes: Pseudo R-squared = 0.8786; Robust standard errors; Level of significance = *** p < 0.01, **p < 0.05, *p < 0.1
The result supports the findings of Kirchler and Maciejovsky, (2001) , Obid (2004) and Roshidi et al. (2007) . When persons do not have tax education or knowledge, they have to consult with lawyer or tax officials to prepare tax return. This requires extra cost and time that make people demure to submit tax return. Clotfelter (1983) stated that complexity of the tax system leads to this type of problem and the phenomenon is similar to the empirical findings in Austria (Kirchler & Maciejovsky, 2001) , Japan (Sarker, 2003) and Malaysia (Ser, 2013) .
The estimated odds ratio significantly illustrates that the probability of respondents being income tax non-compliant having good tax morale is 91.47 % less than that of the respondents having no tax morale (Table 3) . Like other studies (e.g., Bobek & Hatfield, 2003; Ser, 2013) , this study finds that higher morality is related to lower income tax non-compliance. However, this study cannot find out what actually drives the morality attitude into compliant action.
Respondents having occupational regulation to pay taxes are less likely income tax non-compliant than that of respondents having no occupational regulation to pay taxes. The likelihood of income tax non-compliance of the respondents having occupational regulation to pay taxes is 79.4 % less than that of the respondents having no occupational regulation to pay taxes. This result indicates that income tax authority has little or no monitoring on the income of businessmen, small businessmen and some other private job holders who self-submit their return. Therefore, they have scope to understate their income, which is a weakness of the existing self-assessment system.
Factors of EVSCALE
The study will not consider the factors significant that have eigenvalues less than 1 (Kaiser, 1960; Fabrigar et al., 1999) . According to the analysis, six factors have eigenvalues greater than 1 and explain the most variance (75.88 % of the total variance) in terms of 15 items (Table 4) . The study then used varimax rotation to make the factors more interpretable and found that the uniqueness to the variability of the data matrix was highest in q6 and lowest in q14 (Table 5) . While q6 had the most unique variance (lowest communalities), q14 had most shared variance (highest communalities). The threshold value for factor loading cut off is 0.40 (Stevens, 2002; Lancaster et al., 2017) . Result shows that Factor1 consists of two items (q3, q7). Factor2 consists of three items (q2, q4, q6), Factor3 consists of three items (q10, q11, q13), Factor4 consists of two items (q8, q5), Factor5 of consists two items (q14, q15) and Factor6 consists of three items (q12, q9, q1). However, the factors are not reliable if the Cronbach's alpha value is below 0.6 (Murphy and Davidshoter, 1988) . The overall Cronbach's alpha value of EVSCALE is 0.78 (greater than 0.6) that is reliable and acceptable (Table 6 ). Analysis shows that all the factors are reliable with high reliability except the last one. According to the rules of thumb, more items are required to get high reliability for successful explanation of this factor.
DISCUSSION
This study has analysed that people having tax education are less likely to be income tax non-compliant; however, the phenomenon is not same in all the areas. Other studies (i.e., Groenland & van Veldhoven, 1983 ;) had opposite result illustrating that people used their knowledge to evade or avoid tax. Therefore, it is important to improve morale obligation to ensure how a person uses the acquired tax knowledge. Kasipillai (2005) stated that countries that followed the self-assessment system were more tax compliant, and the self-assessment system upgraded compliance obligation among the taxpayers (Sapiei & Kasipillai, 2013) . In Australia, tax return submission increased remarkably after introducing the self-assessment system (Marshall, Smith & Armstrong, 1997) . However, our study has demonstrated the opposite result. We have observed that those who self-submit tax return and have no occupational regulation to pay taxes are more likely non-compliant.
Self-assessment system cannot preclude income tax non-compliance behaviour in the case of Bangladesh. Occupations having tax regulation have more audit probability and maybe this is the reason for the respondents to be compliant (Andreoni et al., 1998) . Therefore, it is also equally important to improve the morale obligation to pay income tax under the self-assessment system. So far, the study has observed that without morality, it is difficult for a person to be income tax compliant even though having tax education under the selfassessment system. While affluent respondents are more likely compliant, it is uncertain whether they are more compliant due to frequent surveillance or not. However, morale obligation cannot drive people to compliance when they have a lower income level.
As mentioned earlier, Torgler (2004) stated that, despite of having good tax morale, people of Bangladesh were less tax compliant and he did not find any reason behind this. From the present study, we can say that Bangladesh has a lower level of compliance despite having good tax morale due to being a lower per capita income country. The successful self-assessment system countries have more per capita income than Bangladesh. For instance, in 2016, Malaysia and Australia had USD 11,028.20 and USD 55,670.9 per capita income, respectively. Both countries enjoy the fruitfulness of the self-assessment system (Sapiei & Kasipillai, 2013; Marshall et al., 1997) .
On the contrary, the potentials of self-assessment system is parochial in Bangladesh with USD 1602 per capita income in 2017. There is a huge difference between per capita income of Bangladesh and Malaysia, especially between Bangladesh and Australia.
CONCLUSION
The study has used EVSCALE instrument to estimate income tax noncompliance behaviour in two ways. The exploratory factor analysis has found six key factors of EVSCALE and Cronbach's alpha value has ensured that the factors are reliable except one. Therefore, according to the rules of thumb, the study suggests that the measurement scale requires more items to explain the key factors reliably. The study has also used EVSCALE to calculate income tax noncompliance as a latent variable, then identified key determinants using a logit regression model. Analysis has found that log monthly income, tax education, tax morale and occupation significantly influence the income tax non-compliance, while age has no significant influence. Besides, respondents have revealed their non-compliance behaviour regarding the existing tax rate of the country. Increasing the tax rate may hamper the income tax revenue according to the Laffer Curve assumption. In contrast, Bangladesh has opportunity to engage more people in the taxation system. To reduce the deficit budget, it is better to elucidate the tax policy so that people find it easy to participate. The study had time and budget constraint that restricted the sample size.
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